Sites of action of cadmium in vitro on hepatic, adrenal, and pulmonary microsomal monooxygenases in guinea pigs.
Preincubation of hepatic, adrenal, or pulmonary microsomal preparations with cadmium produced time-dependent decreases in monooxygenase (benzphetamine demethylase, benzo(a)pyrene hydroxylase) activities. Addition of cadmium after the preincubation period had little or no effect on microsomal metabolism. As a result of preincubation with cadmium, hepatic cytochrome P-450 levels declined and the magnitude of the benzphetamine-induced type I spectral change in hepatic microsomes decreased. Cadmium also decreased hepatic NADPH-cytochrome c and NADPH-cytochrome P-450 reductase activities but had no effect on NADH-cytochrome c reductase activity. Cadmium similarly decreased cytochrome P-450 concentrations and NADPH-cytochrome c reductase activity in lung microsomes without affecting NADH-cytochrome c reductase activity. Preincubation of adrenal microsomes with cadmium had no effects on cytochrome P-450 levels, on the benzphetamine-induced type I spectrum, or on NADH-cytochrome c reductase activity. However, decreases in adrenal NADPH-cytochrome c and NADPH-cytochrome P-450 reductase activities resulted which closely paralleled the decline in adrenal monooxygenase activities. EDTA extraction of hepatic, adrenal, or pulmonary microsomes after the preincubation exposure removed about 95% of the cadmium but did not diminish the effects of the metal on microsomal monooxygenases. The results indicate that cadmium has somewhat varying sites of action on hepatic, adrenal, and pulmonary monooxygenases, but in all three tissues electron transfer to cytochrome P-450 is compromised. In addition, the effects of cadmium on microsomal metabolism persist fully even after removal of approximately 95% of the metal.